Comparative permeability and diffusion kinetics of cyclosporine A liposomes and propylene glycol solution from human lung tissue into human blood ex vivo.
Aerolized cyclosporine A (CsA) has been successfully used for prevention of organ rejection in lung transplant recipients. Various formulations of CsA are available and so far no direct comparison of their pharmacokinetics has been performed. Since clinical studies are elaborate, we sought a way to predict the kinetic behaviour of a propylene glycol solution of CsA (CsA-PG) and a liposomal formulation (L-CsA). The permeability across the human bronchial cell line Calu-3 revealed low permeability for CsA with the apparent permeability for CsA-PG being twice as high as for L-CsA. Employing a previously described dialysis model, the diffusion of CsA from human lung tissue into human blood was determined ex vivo. Consistent with the cell culture model results, we observed that the degree and rate of drug transfer into human blood was more pronounced for CsA-PG than for L-CsA with the area under the curve (AUC) of CsA-PG being about 1.6 times higher than for the L-CsA formulation. The diffusion rate was more than 50% higher from CsA-PG than from the liposomes. To conclude, both model systems consistently revealed that L-CsA displayed clearly a prolonged release effect and favourable longer tissue retention than CsA-PG.